Sensory responses of caudal trigeminal neurons to thermal and mechanical stimuli and their behavioural correlates in the rat.
Behavioural experiments in the freely moving rat were carried out to determine thermal and mechanical nociceptive thresholds to ramp stimuli applied to the face. The mean thermal escape threshold was 43.5 degrees C, and the mean mechanical escape threshold was 179.2 g/mm2. In a parallel set of experiments recordings were made from single neurons in the caudal trigeminal nucleus of the anaesthetized rat. Neurons were classified according to their responses to a range of thermal and mechanical stimuli applied to the face. Three classes of neuron responded exclusively to mechanical stimuli and four classes responded to thermal stimuli (usually in addition to responding to mechanical stimuli). The mean thermal threshold of neurons responsive to warming stimulation was 44.4 degrees C. Neurons responsive to innocuous warming were located in deeper laminae. Many of the neurons responsive to noxious heat appeared to show an exponential relation between temperature and firing rate. An argument is made for a direct role of exponentially responding neurons in thermal nociception. The distribution of all neuronal response thresholds was left-skewed compared with a normal distribution, whereas the behavioural escape thresholds approximated a normal distribution.